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ABSTRACT 

This report offers a profile of the financial and 
human resources devoted to research and development (R&D) in the 
United States and other nations, focusing on the role of universities 
in carrying out R&D and in supporting the development of scientific 
and technical personnel needed for a competitive economy. It found 
that R&D expenditures in the United States in 1992 were an estimated 
$157. A billion, making it the leading nation in total R&D 
expenditures. As a percentage of the nation's economy, however, U.S. 
R&D expenditures lag behind those of Japan and Germany. R&D 
expenditures represented 2.65 percent of U.S. gross domestic product 
(GDP) in 1990, compared with 3.07 percent for Japan and 2.81 percent 
for Germany. Only 16 percent of all R&D spending is for basic 
research, while 23 percent is for applied research and 61 percent is 
for developmental activities to produce useful products from the 
research findings. Although academic institutions conducted only 15 
percent* of all R&D activity in the United States in 1992, they 
conducted A9 percent of all basic research. (MDM) 
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Developing Our Future: 
American R&D in International Perspective 

i^iaine El-Khawas and Charles J. Andersen 

Expenditures for scientific research and development (R&D) have long been seen as a vital component 
of a nation's economic strength and international standing. Such expenditures offer an indicator of a 
country's commitment to scientific and technological development and its readiness to invest in innova- 
tion and improvement. Increasingly, R&D is recognized as a direct and potent stimulus to a country's 
overall rate of growth and its standard of living. 

The growing importance of international competitiveness has focused new attention on the performance 
of the U.S. in research and development. There is a new concern about the relative position of U.S. R&D 
compared to other industrialized countries and heightened awareness of the factors that affect changes in 
a country's standing. This research brief offers a profile of the financial and human resources devoted to 
research and development in the United States and in several other countries.. Special attention is given to 
the role of universities in carrying out research and development and, also, in supporting the development 
of the scientific and technical personnel needed for a competitive economy. 



HIGHLIGHTS 

INTERNATIONAL COMPARISONS: 
R&D EXPENDITURES: 

• In 1992, U.S. R&D expenditures were an esti- 
mated $157.4 billion. The U.S. is the leading 
nation in R&D spending, with more resources 
devoted to R&D than the next four nations 
(Combined. 

• U.S. R&D expenditures represented 2.65 per- 
cent of the nation's gross domestic product in 
1990. By this measure, comparing R&D activ- 
ity to the size of a nation's economy, the U.S. 
currently lags behind Japan and Germany, its 
major global competitors. The U.S. had the 
highest ranking on this measure in the mid- 
1960s. 

• Only 16 percent of all R&D spending is for 
basic research. Another 23 percent is for ap- 



plied research; the rest, 61 percent of the total, 
is for development activities to produce use- 
ful products from research findings. 

INTERNATIONAL COMPARISONS: 
HUMAN RESOURCES IN R&D: 

• In the U.S., an estimated 949,300 scientists and 
engineers were engaged in R&D activity in 
1989. This amounts to about 76 R&D scientists 
and engineers per 10,000 persons in the labor 
force. 

• Japan is on a par with the U.S. on this measure 
of scientific capacity, with an estimated 74 
R&D scientists and engineers per 10,000 work- 
ers. 

• The comparable figures for Germany, France 
and the United Kingdom are much lower, at 
59, 50, and 36, respectively. 



Elaine FJ-Khaxvas ts Vice President, Policy Analysis ami Research at the American dwncil on Education. 
Charles /. Andersen is a Senior Staff Associate at the American Council on Education. 
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THE ROLE OF UNIVERSITIES IN R&D: 

• Academic institutions conduct only 15 per- 
cent of all R&D activity. Academe's share of 
R&D is similar in other leading OECD coun- 
tries. In all countries compared, industry con- 
ducts the largest share of R&D. 

• Academic institutions are major contributors 
to basic research. Universities accounted for 
49 percent of all basic research in 1992. When 
university-administered federal research cen- 



ters (FFRDCs) are included, universities ac- 
counted for 59 percent of basic research. 

• R&D expenditures by universities have in- 
creased steadily in the last decade. Between 
1985 and 1992, university R&D grew at an 
average of 6.3 percent annually. 

• Industrial support for university R&D also 
grew in the last decade. In 1992, industry pro- 
vided $1.35 billion for university R&D, or 7.1 
percent of all university R&D activity. 



Major Components of R&D: 
Some Definitions 

Most policy debate and statistical reporting 
use three categories of research and develop- 
ment activity: 

• Basic Research: research directed toward in- 
creases in fundamental concepts and knowl- 
edge. 

• Applied Research: research directed toward 
the problems in utilizing concepts and 
knowledge to address a recognized and spe- 
cific need or to meet specific commercial 
objectives. 

• Development: the systematic use of the 
knowledge gained from research to pro- 
duce useful materials, devices, or methods. 

Data on R&D normally encompass the sci- 
ences (including medical sciences and social sci- 
ences) and engineering, but not the humanities. 

For universities, R&D data are for separately 
budgeted expenditures, and exclude research 
time and expenses not specifically earmarked as 
R&D. Departmental research supported by gen- 
eral university funds are excluded. 



National R&D Expenditures 

In 1992, total expenditures in the United States 
for research and development were an estimated 
$157.4 billion. This includes $81 billion (51 percent 
of the total) invested directly by industry as well as 
$68 billion for R&D provided by the federal govern- 
ment (43 percent of the total). Figure 1 offers a 
general profile of research and development activ- 
ity in the U.S. (NSF, 1992). 

To highlight academe's role in U.S. research and de- 
velopment activities, two factors need to be understood: 

• A very large share of all R&D — 70 percent in 
1092, an estimated $1 10 billion — is performed 
by industry to support its own needs for prod- 
uct improvement. Academe's share, in con- 
trast, is only 15 percent of all R&D activity. 
Eleven percent is performed by government 
agencies, and 3 percent by nonprofit institu- 
tions. 

• Most R&D — 61 percent in 1992, an estimated 
$96 billion — is defined as development, with 
another 23 percent of expenditures ($37 bil- 
lion) devoted to applied research and only 16 
percent ($25 billion) devoted to basic research 
(see definitions). 

Academic institutions therefore contribute a 
small share of all research and development activ- 
ity; their contribution is disproportionately in the 
area of basic research. 

• Universities and colleges, together with univer- 
sity-administered research centers (FFRDCs), per- 
form most of the nation's basic research. 
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FFRDCs 

Federally-funded research and develop- 
ment centers are R&D organizations that are 
exclusively or substantially financed by the 
federal government on a long-term basis. They 
are supported by the government to meet a 
particular R&D objective or to provide major 
facilities at universities for research and train- 
ing purposes. Each center is administered by 
an industrial firm, a university, or other non- 
profit institution. 



As of 1990, there were 40 FFRDCs, includ- 
ing 18 that are administered by universities. 
Examples include: 

— Ames Laboratory (Iowa State University) 

— Lawrence Livermore National Laboratory 
(University of California) 

— Plasma Physics Laboratory (Princeton 
University) 

— Software Engineering Institute (Carnegie 
Mellon University) 



U.S. Expenditures on R&D totalled 
$157.4 billion in 1992. 

In billions 



Figure 1 



Funds for R&D come mainly from 
Industry, secondly from the 
U.S. Government, 1992. 
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Most R&D is conducted by industry. 
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Figure 2 

Nondefense R&D Spending as a Percentage of GDP: 
U.S., Japan and Germany, 1971-1990 
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Sourct: NSF, National Patterns ofRiO Resources. 1992, p. 68. 
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International Comparisons 
in Expenditure Patterns 

In overall spending level, the United States is the 
leading nation in its investment in research and develop- 
ment. Table 1 shows national expenditures in 1990 for 
the industrialized countries with sizeable levels of ex- 
penditure, expressed in U.S. dollars. In fact, the United 
States spends more on R&D than the combined total 
expenditure of the next four nations — Japan, (West) 
Germany, France, and the United Kingdom. 

International comparisons are usually made in terms 
of the share of each country's gross domestic product 
(GDP) that is devoted to research and development. 
GDP, the preferred statistic for such comparisons, mea- 
sures the value of the goods and services produced in 
each country, regardless of ownership. International 
comparisons rely on data compiled by the Organization 
for Economic Cooperation and Development (OECD) 
for its 24 member countries. OECD converts each 
country's currency to purchasing power parities (PPP) 
expressed in U.S. dollars, a way to adjust for differences 
in price levels between countries. The reader is cau- 
tioned that, to provide comparative data, the latest avail- 
able figures sometimes are for 1989 or 1990; spending 
patterns by various nations have changed in some ways 
since 1990. 

Comparisons in this research brief focus on the first 
five countries shown in Table 1, which comprise the 
main supporters of R&D activity. Each had at least $20 
billion in R&D expenditures in 1990. Data from the 
National Science Foundation are used because they make 
some adjustments to OECD-reported data. Inevitably, 
some inconsistencies remain in definitions and the year 
for which the most recent data is available. Data on other 
OECD countries can be found in OECD sources. 

In terms of R&D activity as a percentage of a country's 
total economic activity, the U.S. is not in a leading posi- 
tion (see Table 2). 

• In 1990, the United States spent 2.65 percent of its 
gross domestic product on research and develop- 
ment. 

• This puts the U.S. below both Japan and Germany, 
which spent an estimated 3.07 percent and 2.81 
percent of their GDP on research and development 
in 1990. This represents some erosion from the 
situation in the early to mid-1960s, when the U.S. 
spent almost 3 percent of GDP on research and 
development activities. At that time the United 
States ranked highest among these countries in 
R&D spending as a proportion of gross domestic 
product. 

• After 1964, U.S. spending for R&D slowed and the 
ratio of R&D spending to GDP declined. By 1978, 
the U.S. ratio of R&D to GDP had reached a low 
point, 2.1 percent. 

• During the same period, the ratios in ^ormany and 
Japan increased. In 1978, those nations spent 2.25 
percent and 1 .98 percent of GDP on R&D. 





Table 1 




R&D Expenditures of 


Selected OECD Countries, 1990 


u.o. 




4:1 /IQ 9 hillinn 
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Japan 




$ 67.0 billion 


Germany 




$ 32.3 billion 


France 




$ 23.8 billion 


U.K. 




$ 20.2 billion 


Italy 




$ 12.0 billion 


Canada 




$ 7.2 billion 


Netherlands 




$ 4.8 billion 


Sweden 




$ 3.8 billion 


Switzerland 




$ 3.8 billion 


Source: OECD, OECD In Figures, pp. 52-3. 







Table 2 






National Expenditures for R&D 
as a Percentage of GDP, 1982 - 1990 


Year 


United 
States 


Japan 


West 

.%?rmany 


France 


United 
Kingdom 


Total R&D/GDP 


1990 


2.65 


3.07 


2.81 


2.40 


NA 


1989, 


2.68 


2.98 


2.88 


2.34 


2.27 


1988 


2.73 


2.86 


2.86 


2.28 


2.23 


1987 


2.76 


2.82 


2.88 


2.27 


2.25 


1986 


2.80 


2.75 


2.73 


2.23 


2.34 


1985 


2.82 


2.77 


2.72 


2.25 


2.31 


1984 


2.68 


2.63 


2.51 


2.21 


NA 


1983 


2.62 


2.55 


2.52 


2.11 


2.25 


1982 


2.54 


2.41 


2.52 


2.U6 


NA 


Nondefense R&D/GDP 


1990 


1.93 


3.04 


2.67 


1.83 


NA 


1989 


1.91 


2.96 


2.74 


1.83 


1.85 


1988 


1.91 


2.84 


2.73 


1.77 


1.81 


1987 


1.90 


2.80 


2.73 


1.78 


1.77 


1986 


1.94 


2.73 


2.59 


1.75 


1.81 


1985 


1.98 


2.76 


2,58 


1.78 


1.72 


1984 


1.90 


2.61 


2.40 


1.74 


NA 


1983 


1.89 


2.53 


2.41 


1.66 


1.66 


1982 


1.84 


2.40 


2.42 


1.59 


NA 


NA: not available 

Source: NSF, National Patterns of R&D Resources: 1992, 
Table B-20 



Figure 3 

Nondefense R&D as a Percentage of All R&D, 1978-92 (In current dollars) 




1978 1980 1982 1984 1986 1988 1990 1992 



Source; NSF, National Patterns of R&D Resources. 1992, Tables B-2, B-21 . 



• The U.S. recovered much ground by 1^90. How- 
ever, increases also continued in Germany and 
Japan, so that their ratios in 1990 still are higher 
than those of the U.S. 

When nondefense R&D is considered, the U.S. is well 
behind its two leading competitors (see Figure 2). 

• In 1990, the U.S. spent 1 93 percent of its gross 
domestic product on nondefense R&D spending. 
This is considerably lower than the 1990 figures for 
Japan \3.04 percent) and Germany (2.67 percent). 

• In the United Kingdom and France, each of which 
have substantial R&D activity tied to defense, the 
ratio of nondefense R&D to Gross Domestic Prod- 
uct — 1.85 percent in the former and 1.83 in the 
latter — was quite close to the ratio for the U.S. 

In 1990, about three-quarters of U.S. research and 
development was directed to nondefense activities. In 
contrast, Japan and Germany spent more than 90 percent 
of their R&D for nondefense purposes. 

However, the U.S. trend appears to be changing. 
From 1987 to 1992, R&D devoted to nondefense 
activity increased steadily, growing from $86 to 
$116 billion; nondefense activity has increased from 
69 to 74 percent of all U.S. R&D expenditures (see 
Figure 3). It remains to be seen whether these fig- 
ures will continue to increase as a result of the 
easing of international tensions. A major question 
is whether a larger portion of the billions currently 



allocated to defense-related R&D ($42 billion in 
1992) will be directed toward federal nondefense 
R&D activities. 

In 1990, the university share of defense activity was 
relatively small. Department of Defense R&D obliga- 
tions to academe amounted to $1 .2 billion, 13 percent of 
total federal R&D obligations to colleges and universities 
and only 7 percent of all academic R&D that year. 

R&D Scientists and Engineers: 
International Comparisons 

Another measure of a nation's R&D capacity is the 
number of highly trained persons in each country who 
are able to contribute to research and development ac- 
tivities. A measure that is used in international compari- 
sons is the proportion of a country's total labor force that 
is engaged in R&D activity. Differences in how human 
resources data are collected in various countries put 
limits on these comparisons, however. 

In the U.S., an estimated full-time equivalent of 949300 
scientists and engineers^ were engaged in R&D activity 
during 1989. Most of these persons — 77 percent — were 
employed in industry. Academic institutions employed 
18 percent of the total number of R&D scientists and 



These are persons in professional positions enj^aged in R&D, but 
not all hold doctorates. 
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Figure 4 

Scientists and Engineers Engaged in R&D per 10,000 Persons 
in the Labor Force, 1989 

Per 10,000 
Labor Force 




U.S. Japan Germany France U.K.* 

Note: Data for the U.K. are for 1988. 

Source: NSF, National Patterns of R&D Resources: 1992, p. 69. 



engineers. Six percent worked at federal government 
agencies. 

The number of U.S. scientists and engineers actively 
engaged in R&D has increased substantially in the last 
two decades. The total grew from 543,800 in 1970 to 
949,300 in 1989, a 75 percent increase.This total number 
of R&D personnel far exceeds the number so employed 
in other leading OECD countries. 

• In Japan, a total of 461,600 professionals were en- 
gaged in R&D in 1989. This figure is for total 
persons, not full-time-equivalents. 

• The comparable totals for (West) Germany and 
France in 1989 are much lower, at 176,400 and 
120,700. A 1988 estimate for the United Kingdom is 
1 02,600, although these persons are only from gov- 
ernment and industry. 

The U.S. R&D cadre is also substantial when mea- 
sured as a proportion of the total labor force. In 1989, 
about 76 R&D scientists and engineers were engaged in 
R&D in the U .S. per 1 0,000 persons in the labor force. This 
figure has increased steadily since the mid-1970s, when 
it was at a low of about 55 R&D professionals per 1 0,000 
in the labor force. 

International comparisons are striking (see Figure 4). 
Notably, Japan has a similar rate: 74 R&D scientists and 
engineers per 10,000 persons in the labor force in 1989.^ 
This reflects rapid growth in the R&D cadre over the last 
20 years in Japan. 

' The data for the U.S. and Japan are not strictly comfmable: the 
U.S. data arc adjusted to be full-time equivalent, except for federal 
gowrnment personnel, and include social scientists in govern- 
ment and in universities. The data fo- Japan represent scientists 
and engineers ivorkiiig in R&D without a full-time-equivalent 
adjustment, excluding social scientists. 
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• Back in 1970, Japan had 33 R&D scientists and 
engineers engaged in R&D per 10,000 persons in 
the labor force. (The U.S. figure in 1970 was 64, then 
dropped to the low point noted above.) 

• By 1980, the figure for Japan had grown to 54 per 
10,000. (The U.S. figure in 1980 was 60, a slight 
decline from 1970.) 

Other countries also have had substantial growth in 
the number of R&D scientists and engineers over the last 
20 years. 

• In 1 989 (West) Germany had 59 R&D scientists and 
engineers per 10,000 in Ihe labor force. This repre- 
sents almost a doubling since 1970, when the figure 
was 31. 

• In 1989, France had 50 R&D scientists and engi- 
n'^ers per 10,CKX) in the labor force, up oubstantially 
from 27 in 1970. 

• The United Kingdom had 36 R&D scientists and 
engineers per 10,000 persons in the labor force in 
1988, a small increase over a 1972 ebiimate of 30. 
These data are an understatement compared to 
other countries, as they do not include scientists 
and engineers in universities. 

These figures will see dramatic supplementation in 
the coming decade as data from Asian countries become 
available. In 1990 six Asian countries (China, India, 
Japan, Singapore, South Korea and Taiwan) reported the 
award of three times as many bachelor's degrees in the 
natural sciences and engineering as the United States 
(514,200 vs. 169,700). Although the U.S. awarded more 
d<Ktorates in these disciplines than the Asian countries 
— 16,300 vs. 9,700 — about 3,200 or 20 percent of the U.S. 
doctorates in these disciplines went to students from 
these countries. 
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The Role of Universities in R&D 

In 1992, universities in the U.S. accounted for an 
estimated $19 billion in R&D activity (see Figure 5); 
university-administered FFRDCs accounted for 
another $5.1 billion. Together, this constituted about 
15 percent of U.S. R&D in 1992. 

Academic R&D activity is relatively concentrated: 
40 universities accounted for half of all academic 
R&D expenditures in the U.S. in 1990. Over the last 
decade, some dispersion of funding across a wider 
number of universities has taken place; in 1980, half 
of academic R&D was conducted by 35 universities 
(Feller and Geiger, 1993). However, from an overall 
perspective, academic R&D activity is still quite 
concentrated. Of 2,100 baccalaureate-granting in- 
stitutions in the U.S., only 104 carry the Carnegie 
classification of "research university." These 104 
institutions devoted approximately 16 percent of 
their expenditures to research in contrast to the 5 
percent reported for all other baccalaureate-grant- 
ing institutions. In 1991, 70 research universities 
received 70 percent of the $10 billion provided by 
the federal government to all institutions for sci- 
ence and engineering R&D (NSF, 1993). 

Total R&D activity by universities (excluding 
FFRDCs) has steadily increased in the last decade 
(see Figure 5). Between 1980 and 1985, inflation- 
adjusted growth was 3.6 percent annually; between 
1985 and 1992, university R&D grew even more 
rapidly, at an average of 6.3 percent annually after 
inflation. 



Collaborative R&D activity between industry and 
universities has been growing (see Figure 6). 

• In 1992, industry provided $1.35 billion for 
R&D spending at universities, or 7.1 percent 
of all R&D expenditures by universities. 

• Back in 1980, by comparison, industry sup- 
ported only 3.9 percent of R&D expenditures 
at universities. 

In 1991, for example, the Massachusetts Institute 
of Technology received $45.7 million from industry 
to support R&D, more than any other university. 
MIT was followed by Pennsylvania State Univer- 
sity and the universities of Michigan, Washington 
(Seattle), and Illinois at Urbana. 

University-industry cooperation takes many 
forms, including industry-sponsored contract re- 
search focused on specific outcomes, major multi- 
year university-industry research agreements, per- 
sonnel exchange programs, research consortia, and 
cooperative research centers (BHEF, 1988). 

Another change during this period was a gradual 
increase in investment in R&D from universities' 
own funds or from state/local government. 

• In 1992, universities spent $5.3 billion of their 
own funds or of state/local government funds 
for R&D activity. This constituted 28 percent 
of academic R&D expenditures. 

. • Back in 1983, institutional or state funds pro- 
vided somewhat less, 24 percent, of academic 
R&D. 



Figure 5 



Most university R&D is in 
basic research. 

■ Development 



University R&D lias increased steadily 
in the last decade. 



Basic Research 
65% 




In billions 
$20 -i 



15- 



10 - 



□ Applied Research 
28% 



5- 




Current Dollars 



Constant 1987 Dollars 



0 -"T — I — I — I — I — I — I — I — I — I — I — T — r 

80 81 82 83 84 85 86 87 88 89 90 91 92 



Sourca: NSF, National Patterns of R&D Resources 1992, pp. 18, 49. 
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Figure 6 

Industry-sponsored R&D Spending at U.S. Universities, 1882 to 1992 

(in current doiiars) 



Total 

For Basic Research 
For Applied Research 




Source: NSF, National Patterns of R&D Resources 1992, pp. 47-55. 



Figure 7 

Where R&D Activity Is Located, 1989 
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Source: NSF, Science and Engineering Indicators: 1991, Appendix Table. 4-28. 
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The Role of Universities: 
International Comparisons 

Several international comparisons help give perspec- 
tive on the R&D role of U.S. universities. 

• In 1989, higher education (including FFRDCs) in 
the United States accounted for 14 percent of all 
U.S. R&D expenditures. 

• Other leading OECD countries report a very simi- 
lar university share (see Figure 7). 

• The share of R&D performed by universities is 
highest in Japan, at 18 percent. 

• The range among countries for university-based 
R&D was much wider in 1975, from a low of 8 
percent in the U.K. and 13 percent in the U.S. to the 



much higher rates of 20 percent in Germany and 28 
percent in Japan. 

Substantial country differences exist in the way R&D 
activity is distributed across sectors (see Figure 7). 

• Industry is the primary focus of R&D activity in 
each country, but the industry proportion in 1989 
ranged from 72 percent in the U.S. and Germany 
down to 60 percent in France. 

• Governmental bodies carry out a . loderate pro- 
portion of R&D, although the country-to-country 
range is quite wide. France has the highest figure, 
with 24 percent of R&D conducted by governmen- 
tal research units. Japan had only 8 percent of R&D 
conducted by government in 1989, close to the U.S. 
figure of 1 1 percent. 
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Spending on Basic Research: 
International Comparisons 

In the United States, basic research received $25 bil- 
lion, or 16 percent, of all R&D funding in 1992. This 
represents a slight increase since 1980, when basic re- 
search was 1 3 percent of R&D expenditures (NSB, 1991). 

• Universities were responsible for almost half 
(49 percent) of all basic research expenditures in 
the U.S. in 1992. This amounted to $12 billion in 
expenditures. 

• Including FFREXIs, the total university share is 59 
percent, nearly $15 billion. 

Most basic research carried out by U.S. imiversities is 
funded by the federal government. 

• Federal agencies provided the funds for 61 percent 
of basic research expendit':.ies at universities in 
1992 ($7.4 billion). 



• Non-federal sources, including industry and 
state governments, provided 39 percent ($4.8 

. billion) of total spending on the basic research 
conducted by universities in 1992. 

Basic research plays a somewhat larger role in 
R&D in other countries. 

• In France, 23 percent of total R&D in 1988 was 
devoted to basic research. 

• In Germany, in 1987, basic research accounted 
for 19 percent of total R&D spending. 

• In Japan, the share of R&D devoted to basic 
research, at 13 percent in 1988, is quite similar 
to that for the U.S. 

These comparisons must be interpreted cau- 
tiously because some use of general university funds 
is included in the non-U.S. figures. 



CONCLUSION AND IMPLICATIONS 

Universities in the United States play an important 
role in the national economy through their contribution 
to the nation's total effort in research and development. 
Universities, together with university-administered re- 
search centers (FFREXIs), perform most of the nation's 
basic research. In the past decade, universities also have 
increased their linkages with industry on R&D activity. 

Major national policy decisions will affect the univer-' 
sity role in R&D in the future. The current administration 
supports increased investment in science and technol- 
ogy, but disagreements exist on which fields and which 
problems deserve priority. As the U.S. directs greater 
effort toward nondefense R&D, universities will need to 
help address the challenges of defense conversion, in- 
cluding paying attention to dual-use technologies and to 
the retraining needs of scientific and engineering per- 
sonnel. If the nation supports a push toward a more 
highly skilled and technically competent labor force, the 
education and training role of many universities, col- 
leges, and community colleges could be expanded. 

As the international comparisons indicate, other OECD 
nations are close to or on a par with the U.S. on several 
measures of R&D commitment and capacity. Although 
R&D performance alone does not guarantee economic 
success, most governments recognize its vital contribu- 
tion. Many of these governments have announced or 
implemented policies designed to strengthen their own 
R&D activity. Their actions, and results, undoubtedly 
will influence U.S. policy decisions. 

But the exact relation between R&D and economic 
growth and competitiveness is unclear. This is particu- 
larly true of basic research conducted in academic set- 
tings. Some may argue that this country's dominance of 
the world aircraft industry was made possible largely by 
R&D activity carried on for defense purposes and suc- 
cessfully transferred to the civilian market. Others note 
that U.S. development of transistors and computer chips 

O 
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has not resulted in U.S. dominance of the global con- 
sumer electronics industry. 

Whereas challenges to the appropriateness of link- 
ages between universities and companies still exist, pro- 
ductive cooperative programs have been developed that 
can serve as models and provide examples of ways to 
overcome potential barriers to cooperation between busi- 
ness and institutions of higher education. 

Comparative measures of international performance 
need to be monitored and clarified to describe more fully 
the changing roles universities play in R&D and, more 
broadly, the status of the U.S. relative to other countries. 
Data are needed, for example, that compare regional 
groupings, including the European Economic Commu- 
nity and the rapidly developing nations in Asia. 

Universities offer the expertise, resources, and appro- 
priate environment for conducting research and devel- 
opment activity that can help the U.S. remain competi- 
tive with other countries. The continued linkages be- 
tween universitiesandfederalgovemmentagenciesand, 
increasingly, between universities and industry, should 
serve the nation's R&D needs well in the future. 



RESOURCES 

1. The National Science Board (NSB) is the governing 
board of the National Science Foundation (NSF) and, 
under its own imprimatur, publishes Science and Engi- 
neering Indicators, a report that is prepared by the NSF 
staff. Indicators contains extensive tables describing 
U.S. research and development activity and resources, 
plus limited comparable data for other major indus- 
trial countries. This report appears every other year. 
The next edition will be published in 1994 and will be 
available from NSF (see below). 

2. The National Science Foundation (NSF), an agency of 
the U.S. government, conducts various survey and 



publication activities, including extensive annual re- 
ports on research and development (R&D) resources 
in the U.S. These publications include: Federal Support 
to Universities, Colleges and Nonprofit Institutions, is- 
sued annually, Federal Funds for Research and Develop- 
ment, issued annually, and Academic Science and Engi- 
neering: R&D Expenditures, issued annually. 

NSF also publishes data on specific issues or 
concerns regarding R&D in its Data Briefs series, 
which replaced Science Resources Studies Highlights. 
Data Briefs are available in printed form and on NSF's 
electronic bulletin board (see below). 

NSF makes many of these data available elec- 
tronically through its Science and Technology Infor- 
mation System (STIS). For information on STIS, call 
(202) 357-7555; for information on printed publica- 
tions, diskettes, and tapes, contact the Division of 
Science Resources Studies, Room L 609, National Sci- 
ence Foundation, Washington, DC 20550; telephone: 
(703) 306-1772. 

3. The Government-University-Industry Research 
Roundtable is a nonfederal forum sponsored by the 
National Academy of Sciences, the National Acad- 
emy of Engineering, and the Institute of Medicine. It 
permits scientists, engineers, administrators, and 
policymakers from government, academia and in- 
dustry to meet on an ongoing basis to explore ways to 
improve the productivity of the nation's research 
enterprise. 

In 1989, the Roundtable published a discussion 
paper. Science and Technology in the Academic Enter- 
prise: Status, Trends, and Issues, which examined cur- 
rent trends in the university research enterprise and 
described the extent of research and development in 
this country in the 1980s and before. In 1992, it pub- 
lished another discussion paper. Fateful Choices, that 
noted the importance of international research coop- 
eration in the next century. 

The Roundtable is housed at the National Acad- 
emy of Sciences, 2101 Constitution Avenue, NW, 
Washington, DC 20418; telephone: (202) 334-3486. 

4. The Council on Competitiveness, founded in 1986, is 
a nonprofit organization of chief executives from busi- 
ness, higher education, and organized labor working 
to improve the international competitivenessof Ameri- 
can companies and workers. It focuses on competi- 
tiveness issues in the areas of science and technology, 
investment, international economics and trade, and 
human resources. It sponsors conferences and special 
reports, and issues a monthly newsletter. Challenges. 

For information, contact the Council on Com- 
petitiveness, 900 17th Street, N.W., Suite 1050, Wash- 
ington, D.C. 20006; telephone: (202) 785-3990. 

5. The Organization for Economic Co-operation and 
Development (OECD) is composed of 24 member 
countries with highly industrialized economies. It 
gathers data from its members and makes it available 
through printed and electronic means. 

An OECD series. Main Science and Technology 
indicators , is published twice yearly. It contains data 



on research and development expenditures by mem- 
ber countries by source and performer, in addition to 
limited information about research and development 
personnel. Data from this report also are available on 
IBM formatted diskettes for micro-computers. 

An annual publication, Basic Scienceand Technol- 
ogy Statistics, provides additior al statistics concern- 
ing each member country's economy and science and 
technology activities. Those data also are available on 
IBM formatted diskettes. 

OECD also publishes STI — Science, Technology 
and Industry Review. It appears twice yearly and ad- 
dresses the latest topics "on technology, production 
structures, the role of government, industry and eco- 
nomic growth." 

OECD, headquartered in Paris, France, main- 
tains a Publications and Information Center at Suite 
700, 2001 L Street, NW, Washington, DC 20036-4910; 
telephone: (202) 785-6323. 

6. The National Center for Education Statistics (NCES) is 
a part of the U.S. Department of Education and pub- 
lishes an annual Digest of Education Statistics. This 
publication shows research expenditures and basic 
gross national product/ gross domestic product data 
(GNP/ GDP) for the U.S. In addition, it provides some 
limited population and "third level" enrollment, 
completion, and expenditure data for countries other 
than the U.S. 

For information, contact the NCES Information 
Office, (202) 219-1659. Publication orders should be 
directed to Superintendent of Documents, U.S. Gov- 
ernment PrintingOffice, Washington, DC 20402-9328; 
telephone: (202) 783-3238. 

7. The United Nations Educational, Scientific, and Cul- 
tural Organization (UNESCO) publishes a Statistical 
Yearbook. Expenditure and personnel data for research 
and development are shown for each country, albeit 
with inconsistencies in definitions and variable cover- 
age. UNESCOisheadquarteredat7, place deFontenoy, 
75700 Paris, France., and has a Liaison Office at 2 
United Nations Plaza, Room DC2-0934, New York, 
NY 10017; telephone: (212) 963-5978. 

8. The World Bank has an active publications program 
concentrating on issues related to developing coun- 
tries. It publishes Research Observer twice yearly — in 
January and July. This journal contains articles deal- 
ing primarily with economic issues. From 1986 to 
1992, only one article addressed education specifi- 
cally. The World Bank also publishes an annual World 
Development Report that each year focuses on a major 
issue such as poverty or ecology. Report also provides 
selected social and economic statistics (population, 
GNP, government expenditures, enrollment) for over 
100 countries. For further information, contact World 
Bank Publications, 701 18th Street, NW, Washington, 
DC 20433; telephone: (202) 473-2941. 

9. The Business Higher Education Forum (BHEF) is an 
organization of selected chief executives of major 
American corporations and colleges and universities. 
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Founded in 1978 by the American Council on Educa- 
tion, the Forum identifies, reviews, and acts on se- 
lected issues of mutual concern to corporations and 
institutions of higher education. It publishes the re- 
sults of studies undertaken regarding such issues. 

For information, contact the Forum, Suite 800, 1 
Dupont Circle, N.W. Washington, D.C. 20036; tele- 
phone (202) 939-9345. 
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Research Brief Series and copies of these issues are still available: 
-Faculty Salaries in Perspective 
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No. 2— Students Who Work: A Profile 
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No. 6— A Decade of Change: The Status of U.S. Women Doctorates: 1978-1988 
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No. 8 — Campus and Student Assessment 

1991 

No. 1 — Higher Education Expenditures and Participation: An International Comparison 
No. 2 — Academics Bargaining Collectively: Some ABCs 

No. 3 — College Going, Persistence, and Completion Patterns in Higher Education: 

What do We Know? 
No. 4 — Asian Americans in Higher Education: Trends and Issues 
No. 5--Senior Faculty in Academe: Active, Committed to the Teaching Role 
No. 6 — Endowments: How Big and Where 
No. 7 — Higher Education and Infrastructure: The Federal Role 
No. 8 — ^The Higher Education Enterprise 

1992 

No. 1 — Master's Degree Students and Recipients: A Profile 
No. 2 — Economic Trends and Higher Education 
No. 3 — American Indians in Higher Education 
No. 4 — What is the Service Sector? 

No. 5— Student Financial Aid: The Growth of Academic Credit's Other Meaning 

No. 6—- Students in the Humanities 

No. 7 — Community College Faculty: A Profi!e 

No. 8 — Part-Time Students: Trends and Issues 

1993 

No. 1 — CXitside the Classroom: Students as Employees, Volunteers and Interns 
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No. 3 — Public Sector Enrollment and Degrees 
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No. 5 — A Contemporary Profile of Baccalaureate Colleges 
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No. 7— Developing Our Future: American R&D in International Perspective 

No. 8 — Production of Minority Doctorates 

To order, make check payable to: American Council on Education 

All orders must be prepaid. No purcliase orders accepted. 
Mail to: 1994 Research Brief Series, American Council on Education 
One Dupont Circle NW, Washington, D.C. 20036, (202) 939-9450 
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